Résumé. 2014 
This coupling differs from piezoelectricity in the fact that it is not an equilibrium process : the fluid nature of cholesterics and smectics requires the use of velocity gradients rather than strains.
The polarization density resulting from a shear has already been observed in smectics A built up of chiral molecules (3) . The phenomenon was interpreted [3, 4] as a pretransitional effect within the framework of a Landau theory of the SA to the Sc (chiral) transition. More precisely the velocity gradient induces a tilt of the molecules within each layer, and the polarization results from this tilt.
In cholesteric phases, the situation is different and we will show in the second section that flexoelectricity may be used to understand the occurrence of such a phenomenon. In the third section, we give the detailed calculation of the hydrodynamic motions linked to the shear and justify the equations used in section 2. We conclude by giving order of magnitude considerations which suggests that this effect should be observable experimentally. A shear induced polarization has indeed been previously reported [5] (6, 2) . It is known from nemato dynamics [2] that velocity gradients exert a torque on the director, which depends strongly on the very orientation of this director with respect to the shear. A homogeneous shear should then induce a tilt of the molecules (out of the cholesteric planes) modulated with the periodicity of the structure (Fig. 1 ). This tilt involves both a splay and a bend of the structure, but since these two vectors are even functions of the director field, they have non-zero macroscopic (that is averaged over a large number of periods) values. In turn, a mean electric polarization results from the flexoelectric phenomenon.
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And eventually :
The flexoelectric polarization is given by [7] :
(we use notations defined in [8] [9] and (fL -fil) using the technique we describe here with the same compound slightly doped with an optically active molecule).
The last remark is that whereas one expects and finds an S dependence for ( fi + /jj), an S2 law is predicted for f 1 -f I I from equations (2.9) and (4.5) of reference [8] since it is essentially given by the Meyer dipolar contribution, and the anisotropic part of the quadrupolar contribution ('). 3 . The hydrodynamic equations. -A similar problem has already been investigated by Leslie [6] 
